Disruption of seminiferous epithelial function in the rat by ovarian protein.
The granulosa cell produces an inhibitor of aromatase activity, which recently was purified to homogeneity (follicle-regulatory protein: FRP). Since extracts of testicular homogenates also contain factor(s) with biological properties similar to FRP, including inhibition of granulosa cell aromatase, we examined the effects of ovarian FRP on testicular function. Forty-five-day-old rats received daily FRP injections (100 micrograms or 300 micrograms). After 15, 30, 45, and 70 days of therapy, (n = 5 each group), trunk serum was measured for testosterone, androstenedione, estradiol, and FSH levels by established radioimmunoassays (RIA). One testis from each rat was homogenized, centrifuged, and evaluated for sperm head counts; the other testis was dissected by transillumination, and the length of seminiferous epithelial stages determined. After 15 (control: 4.8 +/- 0.2 mm; 100 micrograms: 6.0 +/- 0.3 mm; 300 micrograms: 6.6 +/- 0.3 mm) and 30 days (control: 4.6 +/- 0.2 mm; 100 micrograms: 6.3 +/- 0.2 mm; 300 micrograms: 5.9 +/- 0.2 mm) of treatment the length of the "strong" seminiferous tubule segment in FRP-treated rats was greater than in control rats (p less than 0.05). Serum levels of steroids and FSH were similar in all groups. After 30, 45, and 70 days of treatment, the sperm head counts for the 100-micrograms and 300-micrograms dosages were 26%, 29%, 30% and 20%, 34%, and 24% of control values, respectively. By 70 days of treatment, cycle Stage VII was markedly reduced or absent in FRP-treated rats, and their round spermatids contained ring chromatin; both conditions indicate degeneration. FRP (50 micrograms/ml) was added to rat Sertoli cell cultures for 4 days after which transferrin and androgen-binding protein (ABP) were measured. FRP enhanced Sertoli cell secretion of ABP (58 vs. 138 +/- 7 microliters eq/culture) and transferrin (2.1 vs. 4.7 +/- 0.6 microgram/culture). In conclusion, systemic injection of FRP alters seminiferous epithelial function by reducing maturation of mature sperm forms. Adding FRP to Sertoli cells in culture enhances secretion of transferrin and ABP; this suggests that maturation of the germinal elements may be linked to the secretory function of seminiferous tubules.